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Foreword 

Introduction and Scope 

Learning disabilities (LD) begin in childhood and persist throughout the life span. These neurologically based 
disorders affect critical learning processes, such as the acquisition and development of reading, writing, and 
mathematical skills, all of which are essential to every aspect of adult life in the 21 st century.The manifestation 
of LD may change as individuals develop and respond to varying performance demands — for example, when 
leaving school and entering the workforce. But if LD are not adequately addressed and managed, they can 
limit adults’ prospects for education, employment, and interpersonal relationships. 

As neuroscientific and other research is beginning to shed light on the causes and effects of LD, edu- 
cators, policy makers, and others must apply relevant findings to the development of educational pro- 
grams, methods of diagnosis, and policies that stand to improve services to adults with LD and ultimately 
their learning outcomes. The National Institute for Literacy (the Institute), a federal agency charged 
with providing leadership to the adult literacy field, is committed to identifying research findings that 
can be shared with practitioners serving adults with LD. Continuing its long-standing involvement in 
the field of adult LD, the Institute commissioned the present literature review to develop a foundational 
document that reflects the current knowledge base. 

Findings from Learning to Achieve: A Review of the Research Literature on Serving Adults With Learning 
Disabilities will inform a new professional development program to be offered to practitioners and oth- 
ers working with adults with LD. The six topics covered in the review — assessment, English language 
learners, accommodations, teaching methods, transition, and impact of LD — address needs and issues 
consistently raised by service providers working in the field. It is the hope of the Institute that this pub- 
lication will be helpful in advancing scientifically based practice for adults with LD and in encouraging 
continued investigation to build a larger and more comprehensive knowledge base. 

The Institute is most grateful for the effort the authors invested in reviewing the literature and 
writing the research syntheses. The authors are preeminent scientists and practitioners in the field of 
LD and adult education and were chosen for their outstanding expertise and knowledge. The Institute 
also thanks TATC Consulting for its commitment and support in planning, organizing, and creating 
this publication. Furthermore, the Institute wishes to acknowledge Dr. Juliana Taymans for her invalu- 
able guidance and for maintaining communication with the authors throughout the process. Last, the 
Institute extends its sincere thanks and appreciation to the peer reviewers of this publication. 



Debi C. Basu 
National Institute for Literacy 
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Chapter 1 
Introduction 

Juliana M. Taymans 



A significant number of aduits in the United States 
demonstrate inadequate basic skills . Approximately 
20% to 30% of adults in the United States lack the 
literacy skills needed to meet the reading and com- 
putation demands associated with daily life and work 
(Lasater & Elliott, 2005). Despite societal trends that 
demand increased literacy skills, census data indi- 
cate that more than 40 million American adults have 
not attained a high school diploma or its equivalent 
(Lasater & Elliott, 2005). According to the results of 
the National Assessment of Adult Literacy (NAAL), a 
national survey of adult literacy, 1 1 million Americans 
are nonliterate in English; 30 million possess Below 
Basic skills, indicating challenges in reading beyond 
the most simple and concrete tasks; and 63 million 
can perform everyday basic literacy activities but have 
difficulty reading technical information or extended 
prose (Kutner et al., 2007, p. 2). In addition, 46 million 
function at the Below Basic level when faced with 
quantitative literacy tasks (Kutner et al., 2007, p. 35). 

About 3 million adults attend a variety of fed- 
erally funded adult education and training pro- 
grams designed to target the specific needs of the 
populations they serve (National Commission on 
Adult Literacy, 2008). Adults with the lowest liter- 
acy levels enroll in adult basic education (ABE) for 
instruction in reading, writing, and math funda- 
mentals. Some English classes for speakers of other 
languages also address basic reading and writing as 
well as conversational English needed for everyday 
interactions. Many speakers of other languages face 
the additional challenge of limited literacy skills in 
their native language that can slow their learning 



progress. Individuals 16 years and older can also 
enroll in programs to achieve a high school cre- 
dential through adult secondary education (ASE) 
and general educational development (GED) pro- 
grams. In addition to developing advanced literacy 
skills, these programs teach traditional academic 
content, such as science and social studies, associ- 
ated with a high school education. 

There are also a variety of programs that directly 
address employment-related needs. Job Corps tar- 
gets vulnerable teens and young adults ages 16 to 
24 who want to prepare for specific careers or 
attain the education necessary to qualify for the 
military or higher education programs. Temporary 
Assistance for Needy Families (TANF) addresses 
the needs of adults who can benefit from devel- 
oping work-related basic skills to end their wel- 
fare status. These basic skills go beyond traditional 
literacy activities to address planning and com- 
munication skills important in finding and keep- 
ing employment. Workplace literacy programs are 
offered to employed adults in conjunction with 
businesses. Although programs typically target 
basic reading, writing, and math skills, they do 
so in the practical context of workplace demands 
by addressing issues such as job safety, technology 
skills, and communicating with coworkers, super- 
visors, and customers. 

Adult education and training programs also 
include family literacy programs that simultane- 
ously promote adult and child literacy. A typical 
family literacy program guides adult caregivers in 
child-centered literacy activities such as side-by- 
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side reading, storyteTTing, arts and craft activities, 
and educationai computer games. The goai of fam- 
ily literacy programs is to increase the literacy and 
life skills of both caregivers and their children. 

Although the exact prevalence is not deter- 
mined, a subset of the individuals who enroll in 
adult education and training programs are individ- 
uals with either diagnosed or undiagnosed learning 
disabilities (Kirsch, Jungeblut, Jenkins, & Kolstad, 
1993; Ryan & Price, 1993; U.S. Department of 
Labor, 1991). The NAAL survey results indicated 
that 6% of the adults surveyed reported having 
learning disabilities. On average, these individu- 
als had lower prose, document, and quantitative 
literacy skills than adults without learning disabili- 
ties (Kutner et al., 2007, p. 30). Not surprisingly, 
adult education and training programs serve a 
higher percentage of adults with learning disabili- 
ties than the population statistics would suggest 
(Corley & Taymans, 2002). For example, Mellard 
and Patterson (2008) found that 29% of the par- 
ticipants attending 13 Adult Education and Family 
Literacy Act programs (not including English as a 
second language [ESL] services) reported having 
one or more learning disabilities. Welfare-to-work 
programs also report serving a large number of 
low-literacy individuals, with 25% to 35% of their 
participants considered to have learning disabili- 
ties (National Governors Association, 1998). 

There is no single common profile for an adult 
student with learning disabilities; age, formal diag- 
nosis, and high school completion are documented 
sources of variability. A recent study of adult edu- 
cation program participants found that middle- 
aged individuals (ages 46 to 55) were more likely 
to identify themselves as learning disabled than 
younger participants (Mellard & Patterson, 2008). 
Younger adult students are more likely to have a 
formal diagnosis than older students because of the 
trend toward improved special education identifi- 
cation in recent years. In the past, lax graduation 



standards allowed many adults with learning dis- 
abilities to exit high school with diplomas despite 
having significant literacy needs. Today, this is less 
likely because of increased accountability and more 
rigorous graduation standards. Regardless of spe- 
cific individual circumstances, living with a learn- 
ing disability has the potential to be a major life 
stressor (Mellard & Patterson, 2008), especially in 
situations involving formal learning performance. 

Adult service providers need research-based 
information in order to understand and serve 
adults with learning disabilities, but they face chal- 
lenges finding and using high-quality resources. 
Grounding program and instructional practices in 
research is often complicated by programs staffed 
by part-time teachers and volunteers with a vari- 
ety of teaching backgrounds and credentials and 
limited resources for professional development. 
The flexible design of adult education and training 
programs also poses challenges to service provid- 
ers who must tailor their instruction to settings 
ranging from high to low tech, enrollment options 
from open to closed entry, and amount of weekly 
instructional time from 2 hours to full time. Each 
of these delivery options, while facilitating access 
for adult learners, can pose a significant challenge 
to effectively meeting the needs of adults with 
learning disabilities. As chapters 4 and 5 in this 
volume explain, important principles of accom- 
modations and instruction focused on addressing 
learning disabilities such as technology integra- 
tion, opportunities for extensive practice, and pro- 
gramming for skill generalization are particularly 
challenging to implement in many adult educa- 
tion and training settings. 

This publication, Learning to Achieve: A Review 
of the Research Literature on Serving Adults With 
Learning Disabilities, is the result of the National 
Institute for Literacy’s recognition of the expand- 
ing research base relevant to educational services 
for adults with learning disabilities. The literature 
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reviews incTuded in this document were devel- 
oped by a panei of experts in the field of learn- 
ing disabilities with the goal of bridging the gap 
between research and practice in working with 
adults with learning disabilities. The six research 
syntheses presented in this document provide a 
specific, coherent evidence base for the Institute’s 
new professional development initiative, Learning 
to Achieve: A Research-Based Training on Serving 
Adults With Learning Disabilities. 

Researchers who specialize in learning disabili- 
ties have made a clear and compelling case for 
interventions that are informed by research rather 
than intuition. For example, there is a substantial 
body of research on interventions to improve the 
word recognition skills of individuals with learn- 
ing disabilities. These interventions are based on 
directly addressing underlying deficits in phono- 
logical processing as well as providing explicit, 
mastery-oriented instruction (Fletcher, Lyon, 
Fuchs, & Barnes, 2007). This is in sharp contrast 
to some popular, unscientific approaches. 



Interventions based on learning styles, 
perceptual and motor training, instruction 
“tailored” for auditory or visual learners, 
the need for multisensory integration, and 
even less reasonable interventions involving 
special colored lenses, metronomes, neural 
patterning, and so on, continue to be pro- 
moted for LDs despite lack of evidence for 
efficacy and proposed mechanisms that are 
inconsistent with scientific understanding 
of cognitive processing and brain function 
(Fletcher et al., 2007, p. 267). 



It is important for service providers to have access 
to information that clearly indicates practices based on 
research as opposed to those that may be popular but 
unproven or even discredited. Armed with such infor- 
mation, service providers can make educated choices 
about the interventions they offer. Understanding 
what learning disabilities are and are not is important 
basic information for adult service providers and can 
help clarify the potential relevance of interventions. 



Defining and Identifying Learning Disabilities 



The quest for a clear definition of learning disabili- 
ties has yet to come to an end (Mercer & Pullen, 
2009). The study of learning disabilities can be 
traced back over a century, while the first legal des- 
ignation of learning disabilities as a distinct disabling 
condition in the United States was put in place 
about 40 years ago. For school-age populations, the 
Individuals with Disabilities Education Act (IDEA) 
provides the most widely used definition of learn- 
ing disabilities (referred to as specific learning dis- 
ability in this law). The IDEA defines a learning 
disability in terms of such inclusionary factors as 
(1) a disorder in one or more basic physiological 
processes such as memory or auditory perception 



and (2) one or more difficulties in learning spe- 
cifically identified as listening, thinking, speaking, 
writing, spelling, reading, and mathematical calcu- 
lations. The law also identifies exclusionary factors: 
(1) problems that are the primary result of visual, 
hearing, or motor disabilities; (2) mental retarda- 
tion; (3) emotional disturbance; or (4) cultural, eco- 
nomic, or environmental disadvantage. 

For adult populations, definitions of learning 
disabilities can be found in federal policy and guid- 
ance associated with such laws as the Rehabilitation 
Act and the Americans with Disabilities Act 
Amendments Act (ADAAA). Specific learn- 
ing disabilities became a qualifying disability for 
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rehabilitation services under the Rehabilitation 
Act in 1981 (Vogel & Reder, 1998). The ADAAA 
also lists specific learning disabilities as a disability 
category entitled to protection under the act. 

The ADAAA and Rehabilitation Act, however, 
do not establish assessment requirements for learn- 
ing disabilities, perhaps as a result of continuing dis- 
agreements over the quality and appropriateness of 
the assessments. Both these laws as well as the IDEA 
presume the presence of specific unseen internal 
causes in learning disabilities, such as disorders in 
“basic psychological processes,” disorders in “central 
nervous system processes,” or “neurological disorders.” 
Tests of these internal causes have been problematic. 
Logically, identification of a learning disability should 
involve finding and measuring an internal cause or 
causes as described in these definitions. However, tests 
intended to measure basic psychological processing or 
neurological deficits have been questioned and criti- 
cized for a number of years (Bradley, Danielson, & 
Hallahan, 2002; Fletcher et al. , 2002; Fletcher, Denton, 
& Francis, 2005; Kavale, 2002; Reschly & Tilly, 1999). 

Given the persistent issues in identifying, defining, 
and assessing learning disabilities, what can be said about 
the population of adults with learning disabilities who 
are the focus of the current volume? In 1999, the U.S. 
Department ofEducation’s Office of Special Education 
Programs (OSEP) convened 10 organizations that rep- 
resented parents, state and local practitioners, research- 
ers, and policy makers to construct consensus statements 
related to learning disabilities (Bradley et al., 2002). The 
following six resulting consensus statements provide a 
common framework for understanding the population 
under discussion in this volume. 

CONSENSUS STATEMENT 1 : THE CONCEPT OF SPECIFIC 
LEARNING DISABILITIES IS VALID AND IS SUPPORTED 
BY STRONG CONVERGING EVIDENCE. 

Researchers across areas of specialization in learn- 
ing disabilities research, policy, and practice refer to 



a strong evidence base supporting the existence of 
learning disabilities. Although there is lack of consen- 
sus over how to define and measure specific learning 
disabilities, the reality that learning challenges based 
in learning disabilities play a role in some learners’ 
lack of success in school and postsecondary function- 
ing is well documented (Bradley et al., 2002). 

CONSENSUS STATEMENT 2: LEARNING DISABILITIES 
ARE NEUROLOGICALLY BASED AND INTRINSIC TO THE 
INDIVIDUAL 

The concept of neurologically based disorders is 
related to an individual’s predisposition for one or 
more weaknesses associated with key learning pro- 
cesses that include reading (word recognition and 
spelling, comprehension, fluency, and automaticity) , 
math (computation and problem solving), and writ- 
ten expression disabilities (handwriting, spelling, and/ 
or composition) (Fletcher et al., 2007). These weak- 
nesses result in performance deficits beyond academ- 
ics that affect the development of adaptive skills nec- 
essary for communication, daily living, socialization, 
and employment-related demands important for the 
school years and beyond. 

Despite the general acceptance of neurologi- 
cal causality, issues of measurement and diagnosis 
persist. To date, there are no neurological tests that 
distinguish people with learning disabilities from 
other types of low-achieving learners. At the same 
time, neuro-imaging research is providing a grow- 
ing evidence base for differences in brain structure 
and function that may ultimately lead to diagnostic 
instruments (Fletcher et al., 2002; Fletcher et al., 
2007). Chapter 2 discusses the research support for 
specific assessment measures in identifying learn- 
ing disabilities in adults, as well as the discrepancy 
model, based on determining a significant differ- 
ence between standardized achievement and intel- 
lectual ability measures and the newer “response 
to intervention” (RTI) model that relies on tiers of 
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instructionaT intensity accompanied by assessment 
directiy tied to the instruction. 

CONSENSUS STATEMENT 3: INDIVIDUALS WITH 
LEARNING DISABILITIES SHOW INTRA-INDIVIDUAL 
DIFFERENCES IN SKILLS AND ABILITIES. 

Intra-individuaT variability can affect a range of cogni- 
tive processing, academic achievement, and daiiy living 
activities (American Institutes for Research, 2002, p. 5), 
but it is associated primarily with an ability-achieve- 
ment discrepancy model of LD diagnosis. Establishing 
a discrepancy between IQ scores and lower-than- 
expected scores on achievement testing in order to 
identify learning disabilities continues to be permis- 
sible under IDEA regulations and in qualifying for 
Vocational Rehabilitation Services (U.S. Department 
of Education, 2005). At the same time, the validity of 
the discrepancy model is under question. Using RTI 
has been proposed as a substitute identification process, 
but it lacks a strong research base. 

CONSENSUS STATEMENT 4: LEARNING DISABILITIES 
PERSIST ACROSS THE LIFE SPAN, THOUGH MANIFES- 
TATIONS AND INTENSITY MAY VARY AS A FUNCTION 
OF DEVELOPMENTAL STAGE AND ENVIRONMENTAL 
DEMANDS. 

Learning disabilities begin in childhood and persist 
throughout the life span (Fletcher, 2003) .When observed 
in adulthood, learning disabilities are often manifested 
beyond educational settings, negatively affecting employ- 
ment, interpersonal relationships, and/or community 
integration (U.S. Department of Education, 2005) .Thus, 
identification of adults with learning disabilities must 
consider a wider range of characteristics and assessment 
methods than specified by IDEA. 

Although learning disabilities are considered 
intrinsic to the individual, environmental demands 
and triggers are powerful determinants of who is 
and is not identified. Performance issues caused 



by learning disabilities are highly contextualized, 
and the manifestation of learning disabilities may 
change with development, environment variabil- 
ity, and performance demands (Mellard, 2003). 
Chapter 7 describes research on the impact of 
learning disabilities on adult life. 

CONSENSUS STATEMENT 5: LEARNING DISABILITIES 
MAY OCCUR IN COMBINATION WITH OTHER DIS- 
ABLING CONDITIONS, BUT THEY ARE NOT DUE TO 
OTHER CONDITIONS, SUCH AS MENTAL RETARDA- 
TION, BEHAVIORAL DISTURBANCE, LACK OF OPPOR- 
TUNITIES TO LEARN, PRIMARY SENSORY DEFICITS, 

OR MULTILINGUALISM. 

Individuals may experience learning disabilities in 
combination with other disabilities and with condi- 
tions such as socioeconomic disadvantage or limited 
experience with academic English. By definition, 
these exclusionary factors cannot cause learning dis- 
abilities. Current identification procedures are not 
perfect in distinguishing causation from co-occur- 
rence, creating a situation in which students may be 
erroneously included in or excluded from the learn- 
ing disabilities category on the basis of co-occurring 
conditions. This situation is further complicated 
because many of the “excluded” conditions are cor- 
related with the lack of development in cognitive 
and linguistic skills associated with learning disabili- 
ties (Fletcher et al., 2002). Chapter 3 discusses these 
issues in relation to English language learners. 

CONSENSUS STATEMENT 6: LEARNING DISABILITIES 
ARE EVIDENT ACROSS ETHNIC, CULTURAL, LAN- 
GUAGE, AND ECONOMIC GROUPS. 

Learning disabilities can occur in any cultural or 
economic group, although the observed prevalence 
varies across the groups. For example, from ages 
6 through 21, American Indian/ Alaskan Native 
students are 1.50 times more likely than other 
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students, and African-American students are 1.31 
times more likely than other students, to receive 
services for learning disabilities, while white (not 
Hispanic) students are .88 times as likely to receive 
services for learning disabilities. However, some 
students from all racial/ethnic groups receive ser- 
vices for learning disabilities (U.S. Department of 
Education, 2005). Cross-cultural research suggests 



that students exhibit characteristics associated with 
learning disabilities across countries worldwide 
(Paulesu et al., 2001; Sideridis, 2007). Research on 
identification of individuals with learning disabili- 
ties at the community college level suggests that 
learning disabilities assessments can be developed 
that do not result in disproportional representation 
in terms of race, age, or gender (Mellard, 2003). 



Chapter Content, Format, and Considerations 



The literature review chapters of this publication 
are organized into three sections as follows: 

SECTION I: ASSESSMENT PRACTICES FOR IDENTIFYING 
ADULTS WITH LEARNING DISABILITIES 

The two chapters in this section examine assessment 
of adults with learning disabilities from two different 
perspectives. 

Chapter 2, Assessment of Adults With 
Learning Disabilities: A Quantitative Synthesis of 
Similarities and Differences, presents results from 
a meta-analysis that compares the academic, cog- 
nitive, and behavioral performance of adults with 
reading disabilities to that of adults with attention 
deficit hyperactive disorder (ADHD) and adults 
with low reading levels and nondiscrepant IQ and 
reading scores. The chapter identifies characteris- 
tics that distinguish individuals with reading dis- 
abilities from their non— reading-disabled counter- 
parts based on standardized testing and provides 
insight into the basic reading, language, and math 
needs of these individuals. 

Chapter 3, Issues in Identifying Learning 
Disabilities for English Language Learners, presents 
a range of evidence indicating that current prac- 
tices in diagnosing learning disabilities in adults 
who are English language learners places these 
learners in great jeopardy. Issues of inappropriate 



diagnostic assessments are counterbalanced by 
evidence that with appropriate and careful testing 
there is potential for valid assessment. However, 
such conditions may not be present in current 
assessment practices. 

SECTION II: EFFECTIVE INTERVENTIONS FOR ADULTS 
WITH LEARNING DISABILITIES 

The chapters in this section reveal the growing 
research base on accommodations and instruction. 

Chapter 4, Accommodations: Evidence-based 
Accommodation Research Specific to the Adolescent 
and Adult Population With Learning Disabilities, 
is particularly important, since “reasonable accom- 
modations” are required by federal laws such as the 
Rehabilitation Act and the ADAAA. While there is a 
research base on accommodations that appear to miti- 
gate the effects of learning disabilities in both assess- 
ment and instruction, there are many accommodations 
that, although promising, do not have an evidence base. 

Chapter 5, Teaching Methods: Instructional 
Methods and Arrangements Effective for Adults 
With Learning Disabilities, provides a research 
base on the multiple instructional factors that 
have been shown to impact the literacy outcomes 
for adults with learning disabilities. This chapter 
highlights the importance of key instructional 
variables such as direct and explicit instruction, 
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practice with feedback, instructionai intensity, and 
promising technoiogy applications. 

SECTION III: A DEVELOPMENTAL VIEW OF ADULTS 
WITH LEARNING DISABILITIES 

The chapters in this section present research find- 
ings on youth transition and the impact of Team- 
ing disabilities on adulthood, providing a rich 
descriptive picture of the potential challenges and 
successes faced throughout the adult years. The 
themes of risk and resiliency, self-determination, 
and support systems are clearly evident across these 
two chapters. 

Chapter 6, Transition and Adults With Learning 
Disabilities, provides a view of potential needs and 
services appropriate for adolescents and young 
adults. Coordination of K— 12 information and 
services and adult services is an important factor 
during the transition period. 

Research Challenges 

The authors faced significant challenges in identi- 
fying the research base presented in each chapter. 
One challenge was the relatively meager body of 
research in adult education (Comings & Soricone, 
2007). Chapter authors had to develop a decision 
process for including and excluding sources based 
on specifications that meet current educational 
research standards (e.g., National Research Council, 
2002) while negotiating the breadth and depth of 
the research base relevant to their topic. Across the 
chapters, readers will find a range of research meth- 
odologies, including randomized experiments, case 
studies, and survey research. 

Chapter information is based to the greatest 
extent possible on findings from rigorous research, 
but there is variation among the chapters given 



Chapter 7, Impact of Learning Disabilities on 
Adults, presents a picture of the myriad factors that 
affect adults with learning disabilities. The importance 
of self-acceptance and self-understanding as well as 
services aimed at helping adults with learning disabili- 
ties to find their niche are important considerations 
for any professional working with this population. 

Each chapter follows a common format of five 
major parts. 

1. Introduction to the topic highlighting the 
importance for adult service providers. 

2. Description of the literature search process 
focused on research most relevant to adult educa- 
tion and training programs. This includes search 
terms, databases, and other sources accessed. 

3. View of the research base including quality and 
quantity of the evidence. 

4. Report of findings. 

5. Discussion, conclusion, and recommendations. 



the research available on each topic. For example, 
chapter 2 is a meta-analysis based solely on experi- 
mental literature comparing adults with reading 
disabilities with specific populations of other 
types of adult readers. Chapter 3 includes a broad 
array of research on English language learners that 
crosses K— 12, adult, and higher education based 
on the need to address the relationship between 
foundational concepts in language learning with 
assessment practices in diagnosing learning dis- 
abilities. In sharp contrast to both these chap- 
ters is the limited and methodologically diverse 
empirical base for chapter 6, the result of limited 
transition research focused on individuals with 
LD. Each author describes his/her search strategies 
and provides an overall view of the strengths and 
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weaknesses of the evidence base for the findings 
and recommendations. 

The variability in the definition and identifica- 
tion of Teaming disabilities, examined in depth in 
chapters 2 and 3, presented other challenges to the 
researchers. Learning disabilities are “invisible” and 
highly variable, and research on learning disabilities 
has suffered in the past from inconsistent definitions 
and poorly described subject populations. Thus, in 
research reviews on learning disabilities, including 
the chapters in this volume, it is important to attend 
to definitional issues and also to the procedures used 
for subject selection. In searching for research stud- 
ies, the authors in this volume used learning disabilities 

Other Considerations 



Although the chapters address a cross section of issues 
important to adult education services for adults with 
learning disabilities, the following topics are not 
explicitly included in the research that is reviewed. 

Assessment Practices: Screening, Formative, and 
RTI. Although there are a variety of recom- 
mended practices to screen adult learners for pos- 
sible learning disabilities, there is not a sufficient 
research base to support a set of valid and reliable 
practices. Therefore, screening is not addressed in 
this volume. Formative evaluation is the ongoing 
collection of information in order to evaluate the 
effectiveness of instructional implementations and 
to determine whether adaptations are necessary. 
There are many specific approaches to formative 
evaluation, including curriculum-based assess- 
ment, curriculum-based measurement, and port- 
folio and performance assessment (Espin, Shin, 
& Busch, 2000). Although there is research sup- 
port for these practices in K— 12 education, none 
of these approaches has a research base for adults 
with learning disabilities in adult education and 



as the primary descriptor for the study population, 
but in some cases also used related terms such as 
dyslexia, reading disability, and dyscalculia to ensure a 
broad capture of research. The authors volume were 
dependent on the original study authors to make 
valid and consistent identifications of learning dis- 
abilities in accordance with established definitions, 
and to describe their subjects in sufficient detail to 
allow the study findings to be generalized appro- 
priately. As a means for ensuring that study samples 
were adequately described, the chapter authors vet- 
ted the studies against minimum standards for the 
description of participants in learning disabilities 
research (CLD Research Committee, 1993). 



training programs. Likewise, RTI is being imple- 
mented in K— 12 education as a way to provide data 
to guide instruction and identify students with 
learning disabilities. Currently, RTI is found only 
in K— 12 education, and its effectiveness is under 
study (National Joint Committee on Learning 
Disabilities, 2005). 

Neuroscience. Educational neuroscience is an 
emerging field that integrates research investigating 
the neural basis of learning with educational prac- 
tices (National Institute for Literacy, n.d.). Although 
there is an emerging educational research base 
related to neuroscience and dyslexia, the direct link 
to adult intervention practices has yet to be made. 
This area of investigation is beginning to provide 
specific guidance for school-age children (Fletcher 
et al., 2007) and in time, research related to adult 
education and training programs should be available. 

College Students. Learning disabilities are the 
most highly represented disability designation 
among college freshmen with disabilities (Ward 
& Merves, 2006). There is a much more cohesive 
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and extensive research base on Teaming disabilities 
in higher education than in other adult education 
and training programs. However, findings related 
to higher education may not always generalize 
to other adult education and training programs 
because the context of higher education pro- 
grams is different from the other programs. For 
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Chapter 2 

Assessment of Adults with Learning Disabilities: 



A QUANTITATIVE SYNTHESIS OF SIMILARITIES AND DIFFERENCES 

H. Lee Swanson 



Introduction 



A significant number of aduits in the United States 
demonstrate inadequate basic skills . Approximately 
20% to 30% of adults in the United States lack the 
literacy skills needed to meet the reading and com- 
putation demands associated with daily life and work 
(Lasater & Elliott, 2005). Despite societal trends that 
demand increased literacy skills, census data indicate 
that more than 40 million American adults have 
not attained a high school diploma or its equivalent 
(Lasater & Elliott, 2005). According to the results of 
the National Assessment ofAdult Literacy (NAAL), a 
national survey of adult literacy, 1 1 million Americans 
are nonliterate in English; 30 million possess Below 
Basic skills, indicating challenges in reading beyond 
the most simple and concrete tasks; and 63 mil- 
lion can perform everyday basic literacy activities 
but have difficulty reading technical information or 

Incidence of Reading Disabilities 

Likewise, it is unclear how many adults suffer from 
RD. Although there has been no major epidemio- 
logical study focusing on RD among adults (Corley 
&Taymans, 2002), RD has been conservatively esti- 
mated as affecting approximately 3%— 5% of the gen- 
eral population (N ational Adult Literacy Survey, 1 992) . 
Epidemiological data with children suggest that RD 



extended prose (Kutner et al. , 2007, p. 2) . In addition, 
46 million function at the Below Basic level when 
faced with quantitative literacy tasks (Kutner et al., 
2007, p. 35). 

About 3 million adults attend a variety of fed- 
erally funded adult education and training pro- 
grams designed to target the specific needs of the 
populations they serve (National Commission on 
Adult Literacy, 2008). Adults with the lowest lit- 
eracy levels enroll in adult basic education (ABE) 
for instruction in reading, writing, and math funda- 
mentals. Some English classes for speakers of other 
languages also address basic reading and writing as 
well as conversational English needed for everyday 
interactions. Many speakers of other languages face 
the additional challenge of limited literacy skills in 
their native language that can slow their learning 



(i.e., dyslexia) fits a dimensional model in which pro- 
ficient reading and RD occurs along a continuum, 
with RD representing the lower tail of a normal 
distribution of reading ability (Gilger, Borki, Smith, 
DeFries, & Pennington, 1996). Further, longitudinal 
studies, both prospective (Francis, Shaywitz, Stuebing, 
Shaywitz, & Fletcher, 1996) and retrospective (Bruck, 
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1992), indicate that RD is a persistent chronic condi- 
tion across adulthood. For exampie in the Connecticut 
longitudinai project, approximately 70% of children 
identified with RD in Grade 3 had RD as adults (e.g., 
Shaywitz et al., 1999). It is important to note that RD 
(e.g., specific reading disabilities, dyslexia) is a specific 
form of learning disability that has a biological ori- 
gin. Several authors indicated that RD is one of the 
most common neurobehavioral disorders affecting 
children with a prevalence rate ranging from 5% to 
17.5% (e.g., Shaywitz, 1998). Thus, over time and age, 
proficient readers and those with RD maintain their 
relative position among the spectrum of reading abil- 
ity (Shaywitz & Shaywitz, 2003, 2005). Given these 
assumptions, we assume that approximately 5% of the 
adult population has RD. The literature characterizes 
the existence of RD as reflecting problems in accurate 
and fluent word recognition abilities. The literature 
also suggests that the difficulties experienced by these 
individuals are related to deficits within the pho- 
nological component of language, which is further 
unexpected relative to their other cognitive abilities. 

ASSESSMENT IN CONTEXT 

The primary purpose of assessment is to provide the 
adult at risk for RD with documentation to access 



accommodations (see Gregg chapter for review). The 
typical process would include screening, diagnostic 
evaluation, and the translation of results to accom- 
modate individual needs. Although extensive guide- 
lines are presented related to expert clinical judgment 
during the screening process (e.g., www.ahead.org/ 
resources/articles/njcld-paper) and some compara- 
tive research is available on adult screening (e.g., Wolff 
& Lundberg, 2003) and progress has been made in 
identifying accommodations for adults with LD (e.g., 
Price, Gerber, & Mulligan, 2003;Westby, 2000), none 
of the current methods or procedures to determine 
LD in adults (e.g., discrepancy models) “provide pro- 
fessionals a reliable and valid means of operational- 
izing the definition of LD for purposes of diagnostic 
decision making” (Gregg, Coleman, Lindstrom, & 
Lee, 2007, p. 270). As indicated by Gregg, Coleman, 
David, Lindstrom, and Hartwig (2006) “accommoda- 
tion selection should be based on an individual’s pro- 
file of strengths and weaknesses. The role of specific 
cognitive and linguistic processing measures is critical 
to the process of selecting accommodations” (p. 896). 
Thus, although clinicians must consider multiple data 
sources that influence an individuals ability to learn, 
one of the barriers to valid assessment is identifying 
those cognitive and linguistic processes that separate 
adults with RD from normal achieving peers. 



Issues in the Assessment of Reading Disabilities 



Perhaps one of the most contentious aspects con- 
cerning the definition of RD relates to establishing 
a discrepancy between IQ and reading. Since the 
inception of the field of learning disabilities, the clas- 
sification of RD has been partly based on the pres- 
ence of an aptitude (IQ) -reading discrepancy (e.g., 
Bateman, 1966). That is, the diagnosis and assessment 
of RD has been based on uncovering a significant 
discrepancy between achievement in reading and 



general psychometric intellectual ability (see Hoskyn 
& Swanson, 2000, for a review of this literature). This 
discrepancy criterion was included in the federal 
definition of LD since the development of the U.S. 
Department of Education’s guidance and regulations 
in 1977 for PL. 94-142 (1975) and has remained 
unchanged until recent passage of the Individuals with 
Disabilities Education Improvement Act of2004.The 
concept of unexpected underachievement in students 
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with LD has been transTated into a discrepancy 
between ability as demonstrated by intelligence test- 
ing and achievement measures. However, the recent 
reauthorization of the Individuals with Disabilities 
Education Improvement Act of 2004 (IDEIA) has 
raised validity concerns related to the usability of IQ 
discrepancy scores in the identification of individuals 
with RD. With the 2004 enactment IDEIA and the 
publication of final regulations on August 14, 2006, 
the federal government recognized potential prob- 
lems with the IQ-discrepancy method by formally 
stating that the IQ-achievement discrepancy method 
was not necessary for LD diagnosis. These policy 
decisions were partly based on research showing that 
children with low reading scores and low IQ scores 
were behaviorally similar to children with high IQ 
and low reading scores, thus calling into question the 
discriminant validity of discrepancy scores for iden- 
tification (e.g., Fletcher, Francis, Rourke, Shaywitz, 
& Shaywitz, 1992; Fletcher et al., 1994). To facili- 
tate identifying children with LD, three criteria were 
added to the law (IDEIA 2004), as follows: 

1. States are not required to use a severe discrepancy 
between intellectual ability and achievement. 

2. The procedure must include a process whereby the 
children’s response to scientifically based research 
interventions is considered in the assessment process. 

3. States are permitted to use alternative research- 
based procedures to determine a specific learning 
disability (i.e.,RD). 

The current alternative to the discrepancy 
model is response to instruction (RTI).The goal 
of RTI is to monitor the intensity of instruction 
and make systematic changes in the instructional 
context as a function of a student’s overt perfor- 
mance. This is done by considering various tiers of 
instructional intensity, and assessment information 
is gained through a systematic manipulation of the 
environmental context (i.e., instruction, classroom, 



and school) to determine procedures that maximize 
learning. IDEIA 2004’s support for an RTI alterna- 
tive to the IQ-achievement discrepancy model for 
LD identification is problematic, given RTFs lack 
of strong empirical support as an identification 
model (Fuchs, Mock, Morgan, & Young, 2003). At 
the time of this writing, no controlled studies ran- 
domly assigning children (or adults) at risk for RD 
to assessment and/or delivery models (e.g., tiered 
instruction vs. special education [resource room 
placement]) have measured outcomes on key vari- 
ables (e.g., overidentification, stability of classifica- 
tion, academic and cognitive growth in response 
to treatment) . The few studies that compare RTI 
with other assessment models (e.g., discrepancy- 
based or low achievement— based models) involve 
post hoc assessments of participants divided into 
subgroups at post-test as responders and nonre- 
sponders within the same sample. In addition, dif- 
ferent states and school districts have variations in 
their interpretations on how RTI should be imple- 
mented, thereby weakening uniformity (i.e., reli- 
ability) in the assessment of RD. 

Although the reliability and validity of RTI mod- 
els (or alternative models, e.g., dynamic assessment) 
as a means to assess RD in children has a limited 
database, the critical issues related to the reauthori- 
zation of IDEA in 2004 (IDEIA) have application 
to defining adults with RD. The reason is that the 
role of IQ and achievement discrepancies remains 
an important component of eligibility models for 
adults with RD. For example, the Diagnostic and 
Statistical Manual of Mental Disorders, fourth edition, 
text revision ( DSM-IV-TR ) (American Psychiatric 
Association, 2000) lists a discrepancy as the first cri- 
terion in establishing a learning disorder (e.g., read- 
ing disorder) . That is, the academic skill in question 
(e.g., reading), as measured by individually admin- 
istered standardized tests, is substantially below 
expected performance when commensurate with 
age, measured intelligence, and educational history. 
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The validity of this model has not been scrutinized 
with adults as it has with children. This is unfortu- 
nate because a perusal of the literature on the defini- 
tion of adults with RD using discrepancy criteria has 



been litigious (e.g., Guckenberger vs. Boston University; 
see Siegel, 1999, for a review). Therefore, some of the 
issues raised with defining RD in children needs to 
be investigated with adults. 



Key Issues in Validating Definitions of RD 



Although there are operational definitions of indi- 
viduals with RD provided by researchers that do not 
rely on discrepancy criteria (e.g., cutoff scores for 
determining RD on various measures — e.g., Siegel 
& Ryan, 1989; Swanson, 1991), there are two issues 
that limit consensus on defining individuals with RD. 
One is related to the role of IQ in the assessment pro- 
cess, and the other is related to whether the cognitive 
processes that underlie RD are distinct from other 
poor-reading groups. 

INTELLIGENCE 

The implicit assumption for the inclusion of discrep- 
ancy scores in the classification of RD is that individ- 
uals who experience reading difficulties, unaccompa- 
nied by a low IQ, are distinct in cognitive processing 
from other low-achieving groups (otherwise referred 
to as low-achieving, garden-variety readers, and non- 
discrepancy groups). However, this assumption has 
been debated for some time (see Aaron, 1997, for 
review) . For example, some studies that compare chil- 
dren with discrepancies between IQ and reading with 
nondiscrepancy-defmed poor achievers (i.e., children 
whose IQ scores are in the same low range as their 
reading scores) find that these groups are more similar 
in processing difficulties than different (Fletcher et 
al., 1992; Stanovich & Siegel, 1994). Although some 
researchers report qualitative, specific differences in 
reading or cognitive subskills (Aaron, 1991), others 
indicate that the underlying cognitive processes of 
both groups are similar (Aaron, 1997; Fletcher et al., 



1992; Stanovich, 1991). As a result, several researchers 
have advocated abandoning the concept of RD, or at 
least the requirement of average intelligence, in favor 
of a view where individuals with reading problems 
are best conceptualized as existing at the extreme end 
of a continuum from poor to good readers (Fletcher 
et al., 1994; Stanovich & Siegel, 1994). Some argue 
that IQ is irrelevant to the definition of RD and that 
poor readers share cognitive deficits, irrespective of 
general cognitive abilities (Siegel, 1993). 

In essence, several authors have argued that varia- 
tions in IQ tell us little about differences in processing 
when groups are defined at low levels of reading (e.g., 
Francis et al., 2005). However, are variations in IQ 
and reading really irrelevant to the assessment of RD? 
Consider three meta-analyses on this contentious issue 
prior to the passing of IDEIA in 2004 (Fuchs, Fuchs 
,Mathes, , & Lipsey, 2000; Hoskyn & Swanson, 2000; 
Stuebing et al., 2002). The commonalities and con- 
tradictions in these three meta-analyses are reviewed 
in Stuebing et al. (2002). Stuebing et al. considered 
the Hoskyn and Swanson (2000) selection process 
of studies to be the more conservative of the three 
and, therefore, these findings will be highlighted. The 
Hoskyn and Swanson (2000) meta-analysis analyzed 
only published literature comparing children who 
are poor readers (i.e., word recognition scores below 
the 25 th percentile), but either had higher IQ scores 
than their reading scores or had IQ scores commen- 
surate with their reading scores. Although Hoskyn 
and Swansons synthesis found similarities on various 
measures among the discrepancy and nondiscrepancy 
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groups, the regression anaiysis showed that verbaT IQ 
significantly moderated the magnitude of effect sizes. 1 
That is, verbaT IQ affected the direction and strength 
of the effect size difference between the two groups. 
The higher the verbaT IQ for the RD group rela- 
tive to the Tow achiever, the greater the chances their 
overall performance on cognitive measures would 
differ from the Tow achiever. In short, verbaT IQ was 
relevant to the magnitude of cognitive differences 
between the groups. 

In contrast, the Stuebing et al. (2002) meta-anal- 
ysis concluded that IQ was irrelevant in explaining 
cognitive and related processing differences between 
children with RD (high IQ-low reading) and poor 
readers (low IQ-low reading). However, as shown in 
their results (see table 6), IQ accounted for a substan- 
tial amount of the explainable variance in reading 
(e.g., real- word decoding, reading comprehension, 
and explainable variance ranged from approximately 
.25 to .40). This certainly does not suggest that IQ 
is completely irrelevant to reading level. Significant 
differences on cognitive measures between the two 
groups were also found in a large meta-analysis by 
Fuchs et al. (2000). Fuchs et al. (2000, p. 94) compared 
low-achieving children with and without RD, and 
found moderate effect sizes (mean = .61) in favor 
of low achievers without RD. In conclusion, these 
syntheses suggested that removing IQ as an apti- 
tude measure in classifying children as RD, especially 
verbal IQ, from assessment procedures was not uni- 
formly supported. The question emerges, however, as 
to whether variations in IQ moderate performance 
differences in adults with RD when compared to 
poor-reading adults whose IQs are in the same low 
range as their reading scores. 

DEFICIENT READING AND COGNITIVE PROCESSES 

The second major issue is whether the same pro- 
cesses that underlie poor reading performance in 
children are similar to the processes that underlie 



poor reading performance in adults. As with children, 
there is evidence that adults with RD experience def- 
icits in single-word recognition (e.g., Bruck, 1990; 
Scarborough, 1983). As with children, they remain 
impaired on processes that underlie word recogni- 
tion abilities, such as phonological processing (Bruck, 
1990, 1992, 1993; however, see Snowling, Bishop, 
& Stothard, 2000) and rapid automatized nam- 
ing (Decker, 1989; Felton, Naylor, & Wood, 1990). 
Furthermore, phonological skills, as measured by 
nonword reading, are poorer than expected for their 
age and also for their level of single-word recognition 
skill (Bruck, 1992). These findings are consistent with 
those suggesting that among samples of normal adult 
readers, one of the best predictors of reading com- 
prehension is word recognition skill (Cunningham, 
Stanovich, & Wilson, 1990). However, some studies 
suggest a weak association between word recognition 
skills and reading comprehension for adults with RD 
(Bruck, 1990; Conners & Olson, 1990). For example, 
Bruck (1990) found that some adults with childhood 
dyslexia achieved age-appropriate scores on standard- 
ized reading comprehension subtests. These scores 
were in the same range (i.e., sixth grade to adult) 
as Scarborough’s (1983) sample of adults with self- 
reported childhood dyslexia. Lefly and Pennington 
(1991) estimated that approximately 25% of adults 
with childhood reading difficulties reach the adult 
years with no obvious evidence of reading compre- 
hension problems. That is, some adults with RD in 
their sample achieved comprehension of text scores 
comparable to average adult readers matched on 
chronological age. A similar dissociation of word rec- 
ognition skill and reading comprehension has also 
been noted in a sample of adolescents with dyslexia 
(Conners & Olson, 1990). Thus, it is possible that 
difficulties in reading and reading-related behavior 
in some adults with RD are reliably predicted from 
word recognition skills, whereas in others they are 
not. Further, some studies suggest that phonological 
skills wane in importance for normal readers beyond 
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the eTementary years (e.g., Scarborough, Ehri, OTson, 
& FowTer, 1998), and this may aTso be the case in 
individuais with RD in adulthood. 

In generai, the literature is unclear as to whether 
adults with RD reflect a set of cognitive deficits simi- 
lar to children with RD, and/or whether the cognitive 
deficits of adults with RD can be discriminated from 
other poor-reading adults who have IQ scores in the 
same range as their low reading scores. Assuming that 
RD is stable throughout adulthood, some of the same 
patterns found with children may emerge in adults, 
suggesting that one cannot clearly identify adults 
with RD from those who are generally low achiev- 
ers. In addition, the literature is unclear as to whether 
reading failure for adults with RD reflects a set of 
cognitive processes specific to reading, or whether 
deficits affecting reading extend into other domains, 
such as mathematics, writing, spelling, and reasoning 
skills. There are a number of reasons why it may be 
difficult to identify the major processing difficulties 
of adults with RD. Four are considered below. 

One reason is that the operational criteria and 
measures in the selection of RD participants among 
studies vary. For instance, IQ-achievement discrepan- 
cies that define RD groups can range from a differ- 
ence of .5 to 2.0 standard deviations in various studies. 
Although it has been argued that the degree of dis- 
crepancy between IQ and reading is not meaningful 
(e.g., Siegel, 1992; Stanovich, 1991), such variations 
have not been tested in adult samples. A second rea- 
son is related to sample selection. For example, at least 

Research Questions 

The purpose of this chapter is to synthesize the 
empirical literature comparing adults with RD and 
adults without reading disabilities across an array of 
intellectual, academic, cognitive, vocational, and life- 
adjustment measures. Because this chapter focuses on 



two methodological procedures may create difficul- 
ties in generalizing findings as a function of the sample 
selection: (1) Cutoff and regression-based definitions 
do not necessarily yield similar results (Fletcher et al., 
1992), and (2) IQ tests generate subtest and general 
ability scores, each of which results in the selection of 
different study samples. Earlier, Stanovich (1988) also 
suggested that when findings of comparison studies 
are evaluated, it is necessary to examine the level of 
reading upon which the sample is matched because 
word recognition and comprehension strategies are 
regulated by different cognitive systems. A third rea- 
son relates to the age of the sample. Although pho- 
nological processing deficits are common to children 
with RD in the early stages of reading, these problems 
may not extend into adulthood (Bruck, 1992). A final 
reason it may be difficult to determine unique cogni- 
tive disabilities in adults with RD is because of varia- 
tions in the type of IQ test (e.g., verbal, performance) 
used. The use of different measures of IQ (e.g., verbal, 
performance, full-scale) to select groups in compari- 
son studies will result in the identification of different 
subgroups of individuals with RD which, in turn, 
alters the type of cognitive deficit observed. In earlier 
research, Stanovich (1991) suggested the use of the 
verbal IQ as a discrepancy measure by reasoning that 
because the relation between verbal IQ and reading is 
robust, in situations where the verbal scale is allowed 
to be below that of the poor-reader control group, 
broad-based verbal deficits will obscure identification 
of more circumscribed processing deficits. 



empirical comparative studies, a quantitative synthe- 
sis, referred to as a meta-analysis, will be used to syn- 
thesize the literature. Meta-analysis refers to a statisti- 
cal technique used to synthesize data from separate 
comparable studies in order to obtain a quantitative 
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summary of research that addresses a common ques- 
tion (Hedges & Olkin, 1985). The d-index by Cohen 
(1988), commonly used to make comparisons, is a 
scale-free measure of the separation between two 
group means that is used when one variable in the 
comparison is dichotomous (e.g., adults with RD 
vs. without RD) and the other is continuous (e.g., 
vocabulary performance) . To make d’ s interpretable, 
statisticians have adopted Cohen’s (1988) system for 
classifying d’s in terms of their size (i.e., .00— .19 is 
described as trivial; .20-. 49, small; .50—79, moderate; 
.80 or higher, large). 

In order to differentiate assessment practices for 
identifying adults with RD from those adults without 
RD, three questions directed this synthesis: 

1. What domains of performance (i.e., intellectual, 
academic, cognitive, vocational, and life-adjust- 
ment) clearly differentiate adults with RD from 
average-achieving counterparts, as well as adults 
with ADHD, and adults with RD but with low 
IQ scores? The practical application is to show 
the similarities and differences between groups in 
terms of magnitude of effect sizes across an array 
of measures. 

2. What performance similarities or differences among 
adults with and without RD are a function of varia- 
tions in age, ethnicity, and gender? For example, we 
determine if some of the same deficits (as reflected 
in the magnitude of effect size) that emerge in stud- 
ies that include older participants with RD also 
occur when the sample is of college age. 

3. What performance differences emerge in adults 
with RD when compared to their counterparts as a 
function of cutoff score criteria? We compare stud- 
ies on performance outcomes as a function of sever- 
ity of the reading disability and intelligence level. 

To answer these questions, the present synthesis 
calculated effect sizes across studies to determine 
those processes that separate adults with RD from 



proficient readers matched on chronological age. We 
assume that those processes at or above .80 in terms 
of effect size would be considered critical areas in the 
assessment of adults with RD relative to skilled read- 
ers. The present synthesis also extends the literature 
on the assessment of adults with RD in two major 
ways. First, beyond discussing outcomes related to 
the magnitude of effect sizes, we use a hierarchical 
linear modeling (HLM) procedure to identify key 
constructs (e.g., IQ, reading, math, memory, phono- 
logical processing) that contribute unique (indepen- 
dent) variance to defining differences and similarities 
between adults with and without RD. Second, direct 
comparisons are made across studies in terms of vari- 
ations in IQ and reading level. For example, we assess 
the relevance of IQ in predicting overall performance 
when variation in reading and other processes are 
taken into consideration. Thus, studies that show large 
variations (i.e., discrepancies) in IQ and reading are 
compared to those that show minimal discrepancies. 
Of interest is whether effect sizes vary between adults 
with reading and IQ scores in the same low range 
when compared to studies that included samples with 
IQ scores substantially higher than reading scores. 

METHODS 

Identification of Studies (Literature Search) 

Data gathering. Several approaches were used to locate 
the relevant studies published in peer-reviewed jour- 
nals. First, a computer search located studies compar- 
ing adults with reading disabilities and without reading 
disabilities on psychological, occupational, and voca- 
tional variables using the PsycINFO, Medline, and 
ERIC databases. The computer search used the fol- 
lowing terms: adults, adult, students, college students, cou- 
pled with learning disabilities, dyslexia, reading disabilities, 
reading disorders, specific reading disabilities, math disabili- 
ties, and dyscalculia. Entry of these terms yielded 9,733 
references. Additional terms were entered into the 
search, such as IQ and assessment, but they overlapped 
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